Unintentional Child Poisonings Through Ingestion of Conventional and Novel Tobacco Products
WHAT'S KNOWN ON THIS SUBJECT: Unintentional ingestion of tobacco products is a major reason for infant and child toxic exposures reported to poison control centers. The large majority (90%) of such accidental poisonings in the population involve children Ͻ6 years of age.
WHAT THIS STUDY ADDS:
This study examines child poisonings resulting from ingestion of tobacco products, particularly ingestion of smokeless tobacco products, through analysis of poison control center data. The potential toxicity of novel smokeless tobacco products to young children is assessed. abstract OBJECTIVE: This study examines child poisonings resulting from ingestion of tobacco products throughout the nation and assesses the potential toxicity of novel smokeless tobacco products, which are of concern with their discreet form, candy-like appearance, and added flavorings that may be attractive to young children.
METHODS:
Data representing all single-substance, accidental poisonings resulting from ingestion of tobacco products by children Ͻ6 years of age, reported to poison control centers, were examined. Age association with ingestion of smokeless tobacco versus other tobacco products was tested through logistic regression. Total nicotine content, pH, and un-ionized nicotine level were determined, and the latter was compared with values for moist snuff and cigarettes.
RESULTS:
A total of 13 705 tobacco product ingestion cases were reported, Ͼ70% of which involved infants Ͻ1 year of age. Smokeless tobacco products were the second most common tobacco products ingested by children, after cigarettes, and represented an increasing proportion of tobacco ingestions with each year of age from 0 to 5 years (odds ratio: 1.94 [95% confidence interval: 1.86 -2.03]). A novel, dissolvable, smokeless tobacco product with discreet form, candy-like appearance, and added flavorings was found to contain an average of 0.83 mg of nicotine per pellet, with an average pH of 7.9, which resulted in an average of 42% of the nicotine in the un-ionized form.
CONCLUSION:
In light of the novelty and potential harm of dissolvable nicotine products, public health authorities are advised to study these products to determine the appropriate regulatory approach. Pediatrics 2010;125:896-899
Recent estimates of product-related poisonings involving children, based on a national probability sample of US hospital emergency departments, underscore the insufficiency of existing child-resistant packaging and the need for additional child-poisoning prevention strategies. 1 Unintentional ingestion of tobacco products is a major reason for infant and child toxic exposures reported to poison control centers throughout the nation. 2 The large majority (90%) of such accidental poisonings in the population involve children Ͻ6 years of age. 2 In addition to conventional smokeless tobacco products, novel smokeless tobacco products, including dissolvable, compressed, tobacco products called Camel Orbs (R. J. Reynolds Tobacco Company, Winston-Salem, NC), are now of major concern, with their discreet form, candy-like appearance, and added flavorings that may be attractive to young children.
Infants are susceptible to accidental tobacco ingestion because of a natural curiosity and a tendency for oral exploration. 3, 4 As taste discrimination develops, young children may be more attracted to flavored tobacco products. 5 Ingestion of as little as 1 mg of nicotine by a small child can produce symptoms such as nausea and vomiting. 6 Severe toxic effects of nicotine ingestion may include weakness, convulsions, unresponsiveness, and impaired respiration and ultimately may lead to respiratory arrest and death. 6 The estimated minimal lethal pediatric dose is 1.0 mg of nicotine per kilogram of body weight. 7 The present study examines child poisonings resulting from ingestion of tobacco products throughout the nation and trends in ingestion of smokeless tobacco products in particular. The potential toxicity of novel smokeless tobacco products to young children is assessed.
METHODS
Case data from the National Poison Data System, compiled by the American Association of Poison Control Centers from reports of 61 regional poison control centers serving the nation, were examined. Age-and genderspecific case frequencies were computed for all single-substance, accidental poisonings resulting from ingestion of tobacco products by chil-
Multiple packs of 2 varieties of Camel Orbs (designated "Fresh" and "Mellow"), a novel, smokeless tobacco product sold in 3 test markets, were measured for nicotine content through gas chromatography-mass spectrometry 8 and pH analyses, as described elsewhere. 9 The proportion of nicotine in the un-ionized form was calculated by substituting measured pH and the appropriate pK a of nicotine (8.02) into the Henderson-Hasselbalch equation. 10 
RESULTS
Age-and gender-specific case frequencies for each tobacco product type, including smokeless tobacco (chewing tobacco and snuff), cigarettes and used filter tips, cigars, and others, are shown in Table 1 . A total of 13 705 cases were reported for all types of tobacco products ( Table 1 ). The majority (Ͼ70%) of ingestions were by infants Ͻ1 year of age (Table 1) . Smokeless tobacco products represented an increasing proportion of tobacco ingestions with each year of age from 0 to 5 years (odds ratio: 1.94 [95% confidence interval: 1.86 -2.03]). Year of ingestion was not statistically significant (P Յ .127) in the model. Smokeless products were the second most common tobacco product ingested by children, after cigarettes. Orbs pellets sold in 3 test markets were found to contain an average of 0.83 mg of nicotine per pellet, with an average pH of 7.9, which resulted in an average of 42% of the nicotine in the un-ionized form. (Fig 1) . Such products are designed and marketed not for smoking cessation but rather as temporary substitutes for cigarettes when smoking is not allowed.
We found the average pH of an Orbs pellet to be 7.9, which is more alkaline than cigarette tobacco (pH Ͻ 6.0) and results in an average of 42% of the nicotine in the un-ionized form, compared with averages of 28 -30% for moist snuff and Ͻ10% for cigarettes. 12, 13 Unionized nicotine is absorbed more rapidly in the mouth, which might enhance toxicity. 6 Furthermore, the discreet form of Orbs might make ingestion of nicotine, a highly addictive drug, easy and attractive for adolescents. The newly signed Family Smoking Prevention and Tobacco Control Act, which provides the Food and Drug Administration with certain authority to regulate tobacco products, prohibits cigarette constituents or additives that provide a characterizing flavor to the tobacco or tobacco smoke. This prohibition does not apply to other tobacco products. Because reports of toxic exposure to tobacco products are monitored, public health officials and poison control centers should be alert to reports of ingestion of novel products that claim to be tobacco products but more closely resemble candies or foods. In light of the novelty and potential harm of these dissolvable nicotine products, federal and other public health authorities are advised to study these products to determine the appropriate regulatory approach, on the basis of their potential to cause poisonings and to create addiction among youths.
FIGURE 1
Comparison of Orbs tobacco pellets and Tic Tac candies.
